Cell cycle distributions, growth characteristics, and variation in prolactin and growth hormone production in cultured rat pituitary cells.
Clonal strains of rat pituitary tumour cells (GH3 cells) spontaneously produce and secrete prolactin and growth hormone. Chromosome analysis and DNA ploidy measurements revealed that the GH3 cells in the present study were triploid and had a decreased chromosome number compared to the parent strain. Monolayer cultures of these cells grow exponentially for 6-7 days with a mean doubling time of 54 h. Cell cycle distributions and phase durations were determined by micro-flow fluorometric measurements of cellular DNA content combined with computer calculations. During exponential growth the cell cycle distribution did not change (65.4% cells with a G1 phase DNA content, 24.9% with an S phase DNA content, and 9.7% with a (G2 + M) phase DNA content). Counting of mitoses gave 1.4% cells in M phase. The 3H-Tdr labeling indices were determined by autoradiography, and the results were in good agreement with the number of cells in S phase as calculated by micro-flow fluorometry. The phase durations were: Ts=15.9 h, TG2=6.2 h, TM=1.1 h, and TG1=30.9 h. TS and TM calculated from 3H-Tdr labeled and Colcemid treated cultures gave corresponding results. In plateau phase cultures the number of cells with a G1 DNA content increased to 80% and the number of cells with an S phase DNA content decreased to between 5% and 10%. The specific production of prolactin and growth hormone determined by radioimmunoassay showed two and four-fold increases respectively, during exponential growth. The hormone values decreased to initial or subinitial values (day 2 values) when approaching plateau phase. We conclude: that changes in the cell cycle distribution of the cell population cannot be responsible for the spontaneous alterations in hormone production during growth and that most of the hormone-producing cells must be in the G1 phase.